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Description 

This invention relates to dispensing apparatus 
for use with pressurised dispensing containers and 
in particular but not exclusively for dispensing ap- 
paratus for dispensing orally inhaled medicinal pro- 
ducts in aerosol form. 

Various means have been proposed to synch- 
ronise the release of an aerosol product into a 
mouthpiece of a dispensing apparatus in a manner 
which is synchronised with the inhalation of breath 
by a user. Such synchronisation is important in 
ensuring that as much as possible of the dispensed 
dose reaches the lungs of the user. This is of 
particular importance when administering drugs for 
the relief of asthma 

It has been proposed in GB- 139291 2 to pro- 
vide a pivoted vane mechanism to sense air flow 
and release the aerosol product Such a mecha- 
nism is difficult to manufacture to the required 
tolerance for controlled and repeatabie perfor- 
mance in oral inhalation due to difficulties in mould- 
ing and distortions appearing in the moulded ele- 
ments. This arrangement has therefore not been 
adopted and there remains a need to provide a 
practical~sotution which-will-be suitable for-produc- 
tion on a commercial scale. 

It is known from US4576157 to provide dis- 
pensing apparatus comprising a housing defining a 
socket receiving in use a pressurised dispensing 
container of the type having a tubular valve stem 
biassed into an extended position and having first 
valve means operable to dispense fluid through the 
stem when the stem is depressed, the housing 
defining an airway extending from an inlet means 
open to the atmosphere to an outlet defined by a 
mouthpiece whereby inhalation of a user results in 
an air flow through the airway, the apparatus further 
comprising an actuator in which the stem is sealin- 
gly received in use such that the actuator and the 
stem together define a first chamber into which 
fluid is dispensable by operation of the first valve 
means, a second valve means normally closing the 
chamber and . actuatable to release fluid from the 
first chamber to flow into the airway, the second 
valve means comprising a valve member located 
externally of the first chamber and cooperable with 
a valve seat of the actuator, and a flow sensor 
arranged in the airway and operable to actuate the 
second valve means in response to a flow of air 
being sensed in the airway, the Row sensor, being 
movable in response to the flow of air in a bore 
defined by the housing between first and second 
positions corresponding to closed and open con- 
ditions of the second valve means respectively, the 
flow sensor being connected directly to the valve 
member and provided with biassing means urging 
the Row sensor into the first position in which the 



valve member is biassed into sealing contact with 
the valve seat 

According to the present invention a dispens- 
ing apparatus is characterised in that the Row sen- 

s sor comprises a piston which is axiafly movable in 
the bore and which is provided with guide means 
operable to guide the movement of the piston so 
as to maintain a lateral surface of the piston in 
spaced relationship from a side wall of the bore to 

to thereby define a passageway therebetween having 
a cross-section which is substantially uniform 
throughout (he travel of the piston between the first 
and second positions, the passageway constituting 
a constricted portion of the airway which presents a 

is substantially uniform impedance to the Row of air 
throughout the movement of the piston. 

An advantage of this arrangement is that the 
user experiences a constant impedance to the in- 
haled air flow throughout the inhalation process 

M resulting in a slow and steady flow of air in which 
the atomised medicament is carried. Such a char- 
acteristic of Row rate has proved to be highly 
beneficial to the effective deposition of inhaled me- 
dicaments where deposition of an atomised spray 

J5 in the user's lungs is intended. In contrast any 

discontinuity _in_ me. Jtow_ rate resulting from a 

change in impedance can result in a rapid increase 
in flow rate with consequent early deposition of the 
medicament in the throat or mouth of the user. A 

w further advantage is that the uniformity of Row 
avoids any "dead spot" in the flow characteristic 
during which the user is prevented from receiving 
inhaled air. thereby avoiding unnecessary distress 
for the user who may for example be an asthmatic. 

35 A further advantage of such an arrangement is 
that it has been found to be more readily manufac- 
turable using moulded plastics materials without 
the tolerance and distortion problems associated 
with prior art devices. 

40 Advantageously the actuator forms a projection 
extending into a duct constituting a portion of the 
airway communicating with the outlet, the piston 
comprising a tubular guide portion which is anally 
slidabte on a guide surface of the projection to 

45 facilitate movement between the first and second 
positions. 

This is -particularly convenient since it is neces- 
sary for the actuator to project into the duct in 
order to suitably locate the noz2le in the airway 

so and the existence of this projection can be utilised 
to provide a guide for the piston without the need 
for a separate guiding structure. 

Preferably the actuator defines a second cham- 
ber communicating with the first chamber through 

55 a port defined by the valve seat and further defin- 
ing an outlet nozzle for the release of fluid into the 
airway, the valve member being located within the 
second chamber and mounted on a spigot portion 
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of the piston. 

... An advantage of this arrangement is (hat the 
nozzle provides a directional atomised spray of 
fluid which conveniently can be directed into the 
mouthpiece for inhalation. 

Conveniently the spigot projects into the sec- 
ond chamber through an aperture defined in an 
end wail oi the actuator, the valve member being 
urged into sealing contact with the end wail to seal 
the aperture by movement of the piston into the 
second position. 

Preferably the valve member comprises a body 
portion connected to the spigot so as to extend 
through the aperture in the end wall of the actuator 
and a head portion making sealing contact with the 
valve seat in the first position of the piston, the 
head portion being of greater cross-section than 
the aperture and comprising a peripheral Range 
operable to make sealing contact with the end wall 
in the second position of the piston. 

An advantage of this arrangement is that the 
Range positively retains the head of the valve 
member within the second chamber. 

Preferably the valve member is connected to 
the spigot by connection means operable to urge 
the valve member away from the valve seat during 
motion of the piston from the first position to the 
second position. 

An advantage of this arrangement is that the 
valve member is positively unseated from the valve 
seat to thereby overcome any tendency for the 
valve member to stick in the sealing position. 

Conveniently the airway extends through the 
socket and the housing defines at least one port 
communicating between the socket and the duct at 
a location upstream of the piston with respect to 
the direction of air flow, during inhalation. 

Advantageously the housing defines a further 
chamber forming part of the airway and commu- 
nicating with the socket, the housing defining at 
least one further port communicating between the 
further chamber and the duct at a location up- 
stream of the piston with respect to the direction of 
air flow during inhalation. 

Preferably the inlet means comprises an ap- 
erture defined by the open end of the socket. 

An advantage of this arrangement is that this 
provides a large cross-section air intake at a loca- 
tion which will not readily be obstructed by the 
user's fingers which could otherwise constrict the 
inflow of air to the apparatus. 

Embodiments of the present invention will now 
be described by way of example only and with 
reference to the accompanying drawings of which:- 
Figure t is a sectional elevation of a dispensing 
apparatus in accordance with the present inven- ' 
tion and including a pressurised dispensing con- 
tainer: 



Figure 2 is a sectional elevation of the dispens- 
ing apparatus of Figure 1 in which the pres- 
surised dispensing container has been de- 
pressed to actuate a first valve means: 

s Figure 3 is a sectional elevation of the dispens- 
ing apparatus of Figure 1 in which dispensed 
fluid is released into a flow of inhaled air: 
Figure 4 is a plan view of the dispensing ap- 
paratus of Figures 1 to 3 without a pressurised 

'0 dispensing container; 

Figure 5 is a sectioned elevation of an alter- 
native dispensing apparatus: 
Figure 6 is a sectioned elevation of the appara- 
tus of Figure 5 in which the pressurised dis- 

'S pensing container has been depressed to ac- 
tuate a first valve means: 
Rgure 7 is a sectional elevation of the apparatus 
of Figures 5 and 6 in which the dispensed fluid 
is released into a flow of inhaled air; and 

X Figure 8 is a plan sectional view of the dispens- 
ing apparatus of Figures S. 6 and 7 sectioned at 
VIII of Figure 5. 

In Figure 1 a dispensing apparatus 1 is shown 
in combination with a pressurised dispensing con- 
25 tainer 2 with the apparatus oriented so as to be 
ready for use in an orientation in which the pres- 
surised dispensing container extends vertically with 
a first valve means 3 lowermost The pressurised 
dispensing container 2 contains a liquid medica- 
re ment mixed with a volatile propellant liquid. 

In the following description the reference to 
vertical and horizontal orientation of components of 
the apparatus 1 refer to orientations of such com- 
ponents when the apparatus is held in its normal 
35 working orientation shown in Figure 1. 

The apparatus comprises a housing 4 which 
includes an upwardly projecting cylindrical portion 
5 defining a cylindrical recess or- socket 6 in which 
the container 2 is axially and slidably received. The 
*o container 2 is a loose fit in the socket 6 such that 
air can freely flow through the socket through a 
peripheral space 39 between the container and the 
socket 

A valve stem 7 projects downwardly from the 
«5 pressurised dispensing container 2. The first valve 
means 3 which is located internally of the pres- 
surised dispensing container 2 is actuated by axial 
depression of the valve stem 7 against internally 
provided spring bias to dispense a metered dose 
so of fluid through the tubular valve stem. 

The valve stem 7 is received seaiingry in a 
tubular actuator 6 which defines an annular shoul- 
der 9 which acts as a stop limiting the extent to 
which the valve stem 7 extends within the actuator 
ss 8. 

The actuator 8 is received as a snug fit within a 
downwardly extending tubular projection 10 formed 
integrally with the housing 4. 
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The housing 4 further comprises a mouthpiece 
11 defining a horizontally extending air duct 12 
communicating with an outlet orifice 13 at a first 
end 14 of me mouthpiece. A second end 15 of the 
mouthpiece 1 1 communicates with a tower cham- 
ber formed by a bore 17 defined by an axialry 
vertical cylindrical wall 1 a of the housing 4. 

The bore 17 is closed by a lower disc portion 
19 and an upper disc portion 20 of the housing 4 
such that the upper disc portion 20 forms a lower 
end wall of the cylindrical portion 5. The upper disc 
portion 20 is provided with three circumferantially 
equispaced inlet ports 21, 22 and 23 allowing air to 
enter the bore 17 partly from the peripheral ' space 
39 in the. socket 6 and partly from the exterior of 
the housing. The outlet orifice 13 is of oval cross- 
section so as to be comfortably received in the 
mouth of a user. 

The air duct 1 2 extends from the inlet ports 21, 
22 and 23 through the bore 17 and the mouthpiece 
ii to the outlet orifice 13. 

The tubular projection 10 has a lower end wall 
24 defining an aperture 25 communicating with an 
annular space 26 formed between the tower end 
wall and the actuator 8. A no«ie 27 defined by the 
- tubular -projection -10 communicates .with .lhe.an-_ 
nular space 26 and is oriented to release fluid from" 
the annular space into the bore 17 in a direction 
towards the outlet orifice 13. 

A second valve means 28 is formed in the 
tubular projection 10 by an annular valve seat 29 at 
the lower end of the actuator 8 and a resilient valve 
member 30 which extends from the bore 17 into 
the annular space 26 and is normally urged into 
sealing contact with the valve seat 29 by a spigot 
31. The valve member 30 has a cylindrical body 
which is recessed to accommodate the spigot 31 
as an interference fit so that the spigot and valve 
member are connected sufficiently firmly to enable 
the valve member to be positively unseated from 
the valve seat when the spigot is retracted. The 
valve member 30 is recessed so as to be pene- 
trated by the spigot 31 which is received as an 
interference fit thereby firmly attaching the valve 
member to the spigot. The valve member 30 is a 
sliding fit within the aperture 25 and is provided 
with a radially projecting flange 37 of greater diam- 
eter than the aperture 25 so that the Range acts as 
a stop limiting downward motion of the valve mem- 
ber 30 through the aperture. 

A piston 32 is vertically siidabfy received in the 
cylindrical bore 17 and includes a tubular guide 33 
which is axially slidably mounted on the tubular 
projection 10. A boss 34 projects downwardly from 
the guide 33 and a helical compression spring 35 
is located on the boss 34 and extends into contact 
with (he lower disc portion 19 so as to bias the 
piston 32 upwardly. The spigot 31 is connected 



rigidly to the piston 32 so that the upward bias 
provided by the spring 35 urges the spigot upwar- 
dly to thereby bias the resilient valve member 30 
into sealing contact with the valve seat 29. The 
5 second valve means 28 is thereby normally held in 
a closed condition. 

The piston 32 is shown in Figures 1 and 2 in 
its normal rest position in which it lies adjacent the 
tower disc portion 19 of the housing 4 and is a 
to loose fit in the bore so as to allow a restricted How 
of air from the inlet ports 21, 22 and 23 into the 
cylindrical bore 17. The piston 32 is of 30.8mm 
diameter and the bore 17 is dimensioned to pro- 
vide a clearance of 0.35mm between each side of 
/5 the piston and bore. A restricted annular air pas- 
sageway is thereby defined between the piston 32 
and the bore 17. The ports 21. 22 and 23 are in 
contrast dimensioned to provide a greater cross- 
sectional area for the passage of air. 
w The actuator 8 and the hollow tubular valve 
stem 7 together define a first chamber 36 which is 
normally dosed at its upper end by the first valve 
means 3 and at its tower end by the second valve 
means 28. 

25 In use a user holds the housing 4 with the 
. -<*iiridrica] portjpri5 _vertcal as illustrated 
1 to 4 and inserts the mouthpiece if into*W " 
user's mouth. The user also depresses the pres- 
surised dispensing container 2 relative to the hous- 
» ing 4 so as to actuate the first valve means 3 by 
relative movement between the container 2 and the 
valve stem 7 which is prevented from downward 
movement by abutment with the annular shoulder 9 
in the actuator & 
as Actuation of the first valve means 3 results in a 
pressurised metered dose of fluid entering the first 
chamber 36 from which it is prevented from escap- 
ing by the second valve means 28. -The- user then 
inhales orally through the mouthpiece 11 thereby 
<o reducing air pressure within the bore 17. The pis- 
ton 32 is subjected to a downward force because 
of an imbalance of air pressure above and below 
the piston since the air pressure above the piston 
is maintained at ambient air pressure via the inlet 
<s ports 21. 22 and 23. The piston is thereby urged 
downwardly against the spring pressure provided 
by spring 35. As the piston 32 moves downwardly 
the spigot 31 also moves downwardly thereby un- 
seating the resilient valve member 30 from the 
so valve seat 29 so that the pressurised fluid escapes 
from the first chamber 36 into the annular space 26 
which constitutes a second chamber. As fluid be- 
gins to escape, dissolved propellant in liquid form 
boils off from the dispensed dose causing the 
55 escaping fluid to rapidly expand. This expansion 
assists in further displacing the valve member 30 
away from the seat 29. Displacement of the valve 
member 30 away from the seat is limited by en- 
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gagement between the flange 37 and the tower end 
wafl 24 oi the tubular projection (0. Fluid pressure 
acting on the valve member 30 provides sealing 
action between the flange 37 and the tower end 
wall 24 so that pressurised fluid cannot escape 
through the aperture 25. The pressurised Ruid with- 
in the second chamber i.e. annular space 26 then 
escapes via the nozzle 27 as shown in Figure 3. 
The piston 32 thereby constitutes a flow sensor 
which detects the flow of air in the duct 12 and 
which enables the second valve means 28 to be 
actuated to dispense the metered dose in synch- 
ronisation with the inhalation of breath. 

Air is drawn during inhalation through the air 
duct 12 via the inlet ports 2 1. 22. 23 and passes 
peripherally around the piston 32 into the bore 17 
and thereafter is inhaled through the mouthpiece 
11. Fluid dispensed through the nozzle 27 is mixed 
with the inhaled air and is administered to the 
lungs of the user. 

Release of manual pressure on the pressurised 
dispensing container 2 allows the container to re- 
sume its normal position as shown in Figure 1 and 
at the end of inhalation the piston 32 returns to its 
rest position as shown in Figure 1 by action of the 
spring 35. The dispensing apparatus t is then 
ready for re-use. 

The mouthpiece may be provided with a cap 
{not shown) to prevent the ingress of debris when 
the apparatus i is not in use. 

An alternative dispensing apparatus 50 will now 
be described with reference to Figures 5, 6. 7 and 
8 using corresponding reference numerals to those 
of the preceding Figures where appropriate for 
corresponding elements. 

Apparatus 50 is shown in combination with a 
pressurised dispensing container 2 with the appara- 
tus oriented so as to be ready for use in an 
orientation in which the pressurised dispensing 
container extends vertically with a first valve means 
3 lowermost 

The apparatus 50 has a housing 51 with an 
upright tubular portion 52 defining a recess or 
socket 6 in which a pressurised dispensing con- 
tainer 2 is axially and slidably received. 

The housing 51 also includes a lateral exten- 
sion 53 defining an elongate chamber.54 extending 
parallel to the socket 6. An opening 55 commu- 
nicates between the socket 6 and the elongate 
chamber 54. The housing further comprises a 
mouthpiece 1 1 defining a horizontally extending air 
duct 12 communicating with a lower chamber 56. 
The lower chamber 56 is formed by an upright 
tubular portion 57 having a generally rectangular 
cross-section as seen in Figure 8. the lower cham- 
ber 56 being closed by a tower end wall 58 of the 
housing 51 and separated from the socket 6 by an 
upper end wall 59. 



Figure 5 is a staggered sectional elevation tak- 
en along V-V of Figure 8. 

left and right-hand ports 62 and 63 are pro- 
vided in the upper end wall 56 so as to commu- 
s nicate directly between the lower chamber 56 and 
the recess 6. 

Further left and right-hand ports 60 and 81 are 
provided in the upper end wall 59 so as to commu- 
nicate between the lower chamber 56 and the 
to elongate chamber 54. 

The container 2 of the apparatus 50 includes a 
first valve means 3 and a valve stem 7 of the type 
referred to with reference to apparatus 1, the valve 
stem being received seafingly in a tubular actuator 
rs 64 which defines an annular shoulder 9 acting as a 
stop which limits the extent to which the valve stem 
7 extends within the actuator. 

The actuator 64 projects downwardly from the 
upper end wail 59 and has a cylindrical external 
» surface 65. 

The actuator 64 is generally tubular having an 
axial bore 68 which is stepped in diameter to 
define a valve seat 29 which is normally engaged 
by a valve member 30 of the type referred to 
as above with reference to the apparatus 1. A. radial 
bore 67 formed in the actuator 64 provides a 
nozzle 27 which is directed into the air duct in the 
direction of the mouthpiece 11. The valve member 
30 normally is maintained in sealing contact with 
30 the valve seat 29 thereby constituting a second 
valve means 2a The actuator 64 and the hollow 
tubular valve stem 7 together define a first cham- 
ber 38 which is normally closed at its upper end by 
the first valve means 3 and at its lower end by the 
35 second valve means 28. The valve member 30 is 
maintained at its normal sealing position by a spig- 
ot 31 which is upwardly biassed by means of a 
helical compression spring 35 connected to the 
lower end wall 56. 
<o The nozzle 27 communicates via the radial 
bore 67 with an annular space constituting a sec- 
ond chamber 26 into which the valve member 30 
projects from a tubular insert 68 received within an 
axial bore 79 such that the spigot 31 and the valve 
<5 member 30 are a sliding fit therein. 

The valve member 30 includes a radially pro- 
jecting flange 37 which limits downward motion of 
the valve member relative to the insert 68 and 
provides sealing contact between the valve mem- 
50 ber and the insert when the valve member is 
moved downwardly to its fullest extent away from 
the valve seat 29. 

The spigot 31 is formed unitarily with a piston 
69 having a generally rectangular face portion 70 
55 which is connected to the spigot by a tubular guide 
portion 71. The guide portion 71 is received as a 
sliding fit on the actuator 64 and is siidable on the 
cylindrical external surface 65. The compression 
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spring 35 acts upwardly on the guide portion 7i. 
The piston 69 has a lateral surface 76 which is 
spaced from a side wall 77 of the tower chamber 
56 to define an annular passageway 78. The side 
wall 77 is shaped to have a uniform separation 
from the lateral surface 76 around the entire pe- 
riphery of the piston 69 and also throughout the 
available travel of the piston between a first posi- 
tion shown in Figure 6 in which the piston is 
uppermost and a second position shown in Figure 
7 in which the piston is lowermost. The spacing 
between the face portion 70 and the upper end wall 
59 when the piston is in the first position is 
i.05mm which is greater than the separation be- 
tween the lateral surface 76 and side wall 77 which 
is 0.37mm. This ensures that there is no significant 
impedance to air flow resulting from any constric- 
tion between the face portion 70 and the upper end 
wall 59. 

As shown in Figure 5, the housing is provided 
with a lever 72 which is pivotally connected to the 
housing by a hinge 73 which is located adjacent to 
an upper end portion 74 of the container 2. The 
fever 72 includes a cover portion 75 which in the 
position shown in Figure S fits over and encloses 
the mouthpiece 11. The'levef 72" can"be* pivoted to - 
a second position shown in chain dot in figure 5 in 
which the mouthpiece it is uncovered and the 
lever rests in contact with the upper end portion 74. 
The lever 72 is further pivotable from this second 
position to a third position shown in figure 6 in 
which the container 2 is moved axialJy by action of 
the lever in a downward direction towards the ac- 
tuator 64 so as to provide relative movement be- 
tween the valve stem 7 and the first valve means 3. 

in use the user moves the lever 72 into the 
position shown in chain dot in Figure 5 in which the 
mouthpiece 1 1 is uncovered and the lever makes 
contact with the upper end portion of the pres- 
surised dispensing container. Mouthpiece 11 is 
then inserted into the user's mouth and the housing 
is held in an orientation in which the tubular portion 
52 extends vertically as shown in figure 5. Lever 
72 is then manually depressed so as to move 
pivotally about hinge 73 and translate the container 
2 towards the actuator 64. This movement actuates 
the first valve means 3 by relative movement be- 
tween the container 2 and the valve stem 7 which 
is prevented from downward movement by abut- 
ment with the annular shoulder 9 in the actuator 64. 

The piston 69 is initially in its first position as 
shown in figures 5 and 6 in which the spigot 31 
urges the valve member 30 to its greatest extent 
into sealing contact with the valve seat 29. The 
second valve means 28 is therefore closed. 

After initially being unseated the movement of 
the valve member is assisted by pressure from the 
escaping fluid which expands rapidly due to boiling 



off of propellant vapour. 

Actuation of the first valve means 3 results in a 
pressurised metered dose of fluid entering the 
chamber 36 from which it is prevented from escap- 

s ing by the second valve means 28. The user then 
inhales orally through the mouthpiece n and a 
flow of air passes through the air duct 1 2 from the 
socket 6 via ports 62 and 63 and also via ports 60 
and 61 through the elongate chamber 54. The flow 

io of air passes peripherally around the face portion 
70 of the piston 69 through passageway 7a The 
relatively constricted cross-section of flow through 
the passageway 78 results in a pressure differential 
being created across the face portion 70 of the 

/5 piston thereby urging the piston downwardly 
against the spring bias provided by the spring 35 
and thereby moving the spigot 31 away from the 
actuator 64. This motion opens the second valve 
means by unseating the valve member 30 which 

20 travels away from the valve seat 29 so as to come 
to rest in a position in which the flange 37 makes 
sealing contact with the insert 69. In this second 
position of the piston 69 the fluid within the cham- 
ber 36 is free to escape from the first chamber 36 

25 into the annular space of the second chamber 26. 
- - As fluid -begins -to-escape-disscJved. propellantjn_ 
liquid form boils off from the dispensed dose caus- 
ing the escaping fluid to rapidly expand. The pres- 
surised fluid then escapes through the nozzle 27 as 

30 illustrated in figure 7 and the liquid dose is at- 
omised by the nozzle 27 to be entrained in the air 
flow which is orally inhaled. 

The lever 72 is then released and the container 
2 returns to its original position under spring action 

35 provided by the first valve means 3. 

Throughout the above procedure the apparatus 
50 is held in one hand by the user with the user's 
fingers engaging the lower part of the housing. 
Since the inflow of air to the apparatus 50 is 

<o entirely through the open upper end of the socket 6 
there is no obstruction to the air flow by the user's 
fingers. 

The apparatus 1 or 50 may also optionally 
include a mechanism for retaining the container 2 

45 in its depressed condition throughout the dispens- 
ing operation. This is advantageous where the first 
valve means 3 is of a type which vents to at- 
mosphere the internal bore of the valve stem when 
the first valve means is in the closed condition. It is 

so therefore important for the container 2 to remain 
depressed relative to the housing 4 until after the 
second valve means has been actuated to dis- 
pense the dose into the inhaled air. 

The apparatus 50 may be modified to be man- 

ss ually operated by depression of the container 2 i.e. 
without having a lever 72 and may then be pro- 
vided with a separate cap for preventing ingress of 
dust to the socket 6. 
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The wide wall 77 on lateral surface 76 of the 
piston 69 may be provided with a localised projec- 
• tion which locally varies the size of passageway 7a 
This would be useful in fine tuning me overall 
cross-sectional area of the passageway 78 and $ 
would enable the area' to be modified without re- 
configuring the entire piston 69. Typical dimen- 
sions for a practical device would prove a bore 
area of 9$5 square mm and a piston area of 925 
mm. giving a passageway of 40 square mm. to 

Claims 

1. Oispensing apparatus comprising a housing (4) 
defining a socket (6) receiving in use a ores- 1$ 
surised dispensing container (2) of the type 
having a tubular valve stem (7) biassed into an 
extended position and having first valve means 
(3) operable to dispense fluid through the stem 
when the stem is depressed, the housing de- » 
fining an airway (12) extending from an inlet 
means (21 ,22,23;60,6i. 62.63}) open to the at- 
mosphere to an outlet (13) defined by a 
mouthpiece (11) whereby inhalation of a user 
results in an air' flow through (he airway, the n 
apparatus further comprising an actuator (8;64) 
in which the stem is sealingly received in use 
such that the actuator and the stem together 
define a first chamber (36) into which Ruid is 
dispensable by operation of the first valve » 
means, a second valve means (28) normally 
closing the first chamber and actuatable to 
release fluid from the first chamber to flow into 
the airway, the second valve means compris- 
ing a valve member (30) located externally of as 
the first chamber and cooperable with a valve 
seat (29) of the actuator, and a flow sensor 
(32) arranged in the airway and operable to 
actuate the second valve means in response to 
a flow of air being sensed in the airway, the 40 
flow seosor being movable in response to the 
flow of air in a bore (17;66) defined by the 
housing between first and 'second positions 
corresponding to dosed and open conditions 
of the second varve means respectively, the <s 
flow sensor being connected directly to the 
valve member and provided with biassing 
means (35) urging the flow sensor "into the first 
position in which the valve member is biassed 
into sealing contact with the valve seat charac- so 
terised in that the flow sensor comprises a 
piston which is axially movable in the bore and 
which is provided with guide means (10) op- 
erable to guide the movement of the piston so 
as to maintain a lateral surface of the piston in 33 
spaced relationship from a side wail of the 
bore to thereby define a passageway there- 
between having a cross-section which is sub- 



stantially uniform throughout the travel of the 
piston between (he first and second positions, 
the passageway constituting a constricted por- 
tion of the airway which presents a substan- 
tially uniform impedance to the flow of air 
throughout the movement of the piston. 

1 Oispensing apparatus as claimed in claim 1 
wherein the actuator forms a projection (10) 
extending into a duct (12) constituting a portion 
of the airway communicating with the outlet 
the piston comprising a tubular guide portion 
(33) which is axially siidabie on a guide surface 
(65) of the projection to facilitate movement 
between the first and second positions. 

3. Oispensing apparatus as claimed in any pre- 
ceding claim wherein the actuator defines a 
second chamber (26) communicating with the 
first chamber through a port defined by the 
varve seat and further defining an outlet nozzle 
(27) for the release of fluid into the airway, the 
valve member being located within the second 
chamber and mounted on a spigot portion (31) 
of the piston. 

4. Oispensing apparatus as claimed in claim 3 
wherein the spigot projects into the second 
chamber through an aperture (25) defined in 
an end wall (24) of the actuator, the valve 
member being urged into sealing contact with 
the end wall to seal the aperture by movement 
of the piston into the second position. 

5. Oispensing apparatus as claimed in claim 4 
wherein the valve member comprises a body 
portion connected to the spigot so as to extend 
through the aperture in the end wall of the 
actuator and a head portion making sealing 
contact with the valve seat in the first position 
of the piston, the head portion being of greater 
cross-section than the aperture and comprising 
a peripheral flange (37) operable to make seal- 
ing contact with the end wall in the second 
position of the piston. 

6. Dispensing apparatus as claimed in any of 
claims 4 and 5 wherein the valve member is 
connected to the spigot by connection means 
operable to urge the varve member away from 
the valve seat during motion of the piston from 
the first position to the second position. 

7. Oispensing apparatus as claimed in any pre- 
ceding claim wherein the airway extends 
through the socket and the housing defines at 
least one port (62.63) communicating between 
the socket and the duct at a location upstream 
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of the piston with respect to the direction of air 
Row during inhalation. 

8. Dispensing apparatus as claimed in claim 7 
wherein the housing defines a further chamber s 
(54) forming part of the airway and commu- 
nicating with the socket, the housing defining 

at least one further port (60.61) communicating 
between the further chamber and the duct at a 
location upstream of the piston with respect to ro 
the direction of air tow during inhalation. 

9. Dispensing apparatus as claimed in any pre- 
ceding claim wherein the inlet means com- 
prises an aperture defined by the open end of is 
the socket. 

10. Dispensing means comprising dispensing ap- 
paratus as claimed in any preceding claim in 
combination with a pressurised dispensing » 
container having a first valve means operable 

to dispense a metered dose of fluid through 
the stem when the stem is depressed. 

Patentansprtiche & 

1. Abgabevorrichtung umfassend ein eine HQIse 
(6) festlegendes Gehause (4). wobei die Huise 
bei Gebrauch einen unter Druck stehenden 
AbgabebehSlter (2) aufnimmt welcher dem » 
Typ mit einem in eine herausstehende Stellung 
vorgespannten Ventilschaft (7) und mit zum 
Abgeben von Fluid durch den Schaftbei Hin- 
eindrilcken des Schafts betreibbaren ersten 
Ventilmitteln (3) angehdrt, wobei das Gehause js 
einen Luftweg (12) festlegt welcher sich von 
einem zu der Atmosphare offenen Bnlaflmittel 
(21, 22. 23; 60. 81. 62. 63) zu einem von 
einem Mundstilck (11) festgelegten AuslaB (13) 
erstreckt. wodurch das Snatmen eines Ver- <o 
wonders zu einer Luftstromung durch den Luft- 
weg fQhrt. wobei die Vorrichtung ferner ein 
Betatigungseiement (8; 64), in welchem der 
Schaft bei Gebrauch derart abdichtend aufge- 
nommen ist dafl das Setltigungseiement und <s 
der Schaft zusammen eine erste Kammer. (36) 
biWen, in wetehe' Fluid durch den Betrieb des 
ersten Ventilmittels abgebbar ist ein zweites 
Ventilmittel (28). welches die erste Kammer 
normalerweise verschliefll und dazu betStigbar so 
ist. Fluid aus der ersten Kammer zum Strdmen 
in den Luftweg freizugeben. wobei das zweite 
Ventilmittel ein auSerhalb der ersten Kammer 
angeordnetes Ventiletemeni (30) umfaflt. wei- 

. ches mit einem Ventifsitz (29) des Betati- ss 
gungselements zusammenwirken kann. und ei- 
nen Strdmungssensor (32) umfaflt welcher in 
dem Luftweg angeordnet ist und zum Betati- ~~ 



gen des zweiten Ventilmittels in Anrwort auf 
eine in dem Luftweg erfaflte Luftstromung be- 
treibbar ist wobei der Strdmungssensor in 
Antwort auf die Luftstromung in einem von 
dem Gehause gebiWeten Innenraum (17: 66) 
zwischen einer ersten und einer zweiten Stel- 
lung bewegbar ist. wetehe einem geschlosse- 
nen bzw. einem offenen Zustand des zweiten 
Ventilmittels entsprechen. wobei der Strd- 
mungssensor direkt mit dem Ventiletemem 
verbunden ist und Vorspannmittel (35) auf- 
weist wetehe den Strdmungssensor in die er- 
ste Stellung drangen. in welcher das Ventiieie- 
ment in abdichtenden kontakt mit dem Ventil- 
sitz vorgespannt ist dadurch gekennzeichneL 
dafl der Strdmungssensor einen Kolben um- 
faflt welcher in dem Innenraum axial bewegbar 
ist und welcher Fuhrungsmittel (10) aufweist 
die zum Fuhren der Bewegung des Kolbens 
derart betreibbar sind. dafl eine Seitenflache 
des Kolbens mit Abstand von einer Seitenwan- 
dung des Innenraums gehalten ist. urn dadurch 
einen Durchlafl dazwischen mit einem Ouer- 
schnitt festzuiegen, welcher entlang des ge- 
samten Wegs des Kolbens zwischen der er- 
_sten .und. der .zweiten.StelIung..im. wesentlichen. . 
gleichfdrmig ist. wobei der Durchlafl einen ein- 
gengten Abschnitt des Luftwegs bildet welcher 
der Luftstromung wahrend der gesamten Be- 
wegung des Kolbens einen im wesentlichen 
gleichen Widerstand bietet 

2. Abgabevorrichtung nach Anspruch 1. bei wel- 
cher das Betatigungseiement einen Vorsprung 
(10) bildet welcher sich in einen Kanal (12) 
erstreckt der einen mit dem AuslaB in Vertoin- 
dung stehenden Abschnitt des Luftwegs bildet 
wobei der Kolben einen rohrartigen Fiihrungs- 
abschnitt (33) umfaflt. welcher an einer Fflh- 
rungsflache (65) des Vorsprungs axial ver- 
schiebbar ist urn eine Bewegung zwischen der 
ersten und der zweiten Stellung zu erleichtem. 

3. Abgabevorrichtung nach einem der vorherge- 
henden Ansprilche. bei weteher das Betati- 
gungseiement eine mit der ersten Kammer 
durch eine von dem Ventjlsifc restgelegte 
Ourchgangsdffnung in Verbindung stehende 
zweite Kammer (26). festlegt und ferner eine 
AuslafldOse (27) fQr die Freigabe von Fluid in 
den Luftweg festlegt wobei das Ventilelement 
innerhalb der zweiten Kammer angeordnet ist 
und an einem Zapfenabschnitt (3i) des Kol- 
bens angebracht ist 

4. Abgabevorrichtung nach Anspruch 3. bei wel- 
cher der Zapfen durch eine in einer Endwan- 
dung (24) des Betatigungselements gebildete 
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Offnung (25) in die -weite Kammer vorsteht 
• • wobei das Ventilelement in abdichtenden Kcn- 
lakt mit tier Endwandung gedrangt ist um die 
Offnung durch Bewegung des Kolbens in die 
*weite Steilung zu yerschfieflen. s 

5. Abgabewrichtung nach Anspruch 4. bei we)* 
che/ das Vend (element einen mit dem Zapfen 
derart verbundenen Rumpfabschnitt umfaflt 

daS er sich durch die Offnung in der Endwan- '0 
dung des Betattgungsetements erstredct und 
einen Kopfabschnitt wetcher mit dem Ventilsitz 
in der ersten SteHung des Kolbens einen ab- 
dichtenden Kontaxt hersteiH wobei der Kopf- 
abschnitt einen grcJBeren Querschnitt aufweist is 
ais die Offnung und einen Umfangsflansch (37) 
umfaflt wetcher dazu betreibbar ist einen ab- 
dichtenden Kontakt mit der Endwandung in der 
zweiten Steilung des Kolbens herzustetlen. 

20 

6. Abgabevorrichtung nach einem der AnsprOche 
4 und 5. bei welcher das Ventilelement mit 
dem Zapfen durch Verbindungsmitte! verbun- 
den ist welche da&i betreibbar sind. wahrend 

der Bewegung des Kolbens von der ersten 2s 
Steilung in die xweite Steilung das Ventilele- 
ment von dem Ventilsitz wegzudnSngen. 

7. Abgabevorrichtung nach einem der vorherge- 
henden Anspruche, bei wetcher sich der Uft- x 
weg durch die HQIse erstreckt und das GehaV 

se wenigstens eine OurchgangsSffnung (62. 
63) festtegt welche an einer bezQgBch der 
Richtung der Luftstrflmung wa"hrertd des Bnat- 
mens stromaufw3rts des Kolbens geiegenen 35 
Stella eine Verbindung zwtschen der HQIse 
und dem Kanal bitdet 

8. Abgabevorrichtung nach Anspruch 7. bei wel- 
cher das Gehause eine weitere Kammer (54) <o 
festtegt. welche einen Teil des Luftwegs bildet 

und mit der HQIse in Verbindung stent wobei 
das Gen^use wenigstens eine weitere Ourch- 
gangsoffnung (60. 61) bildet welche an einer 
berilgUch der Richtung der tuftstr8mung w3h- *s 
rend des Snatmens stromaufwirts des Kol- 
bens geiegenen Steile eine Verbindung zwi- 
schen der weiteren Kammer und dem Kanal 
bildet 

so 

9. Abgabevorrichtung nach einem der vorherge- 
henden Anspnjche. bei welcher das Snlaflmit- 
tel eine durch das offene Ende der HQIse fast- 
gelegte Offnung umfaflt. 

S3 

10. Abgabemittel umfassend eine Abgabevorrich- 
tung nach einem der vorhergehenden Anspru- 
che in Kombination mit einem unter Oruck 



stehenden Abgabebehalter. welcher ein erstes 
Ventilmittel aufweist das bei WneindrOcken 
des Senate rum Abgeben einer abgemesse- 
nen Fluidmenge durch den Schaft betreibbar 
ist 

Revendlcations 

1. Dispositif distributeur comprenant un togement 
(4) de'finissant una cavite* (6) recevam a I'utili- 
sation un recipient distributeur pressurise' (2) 
du type comportant una rjge de soupape tubu- 
laire (7) s©llicite*e dans une position d£ptoy£e 
et comportant un premier moyen de soupape 
(3) adapts* a distribuer un fluide via la tige 
lorsque la tige est enfbnce*e. le logement de*fi- 
nissant une voie d'air (12) attendant depuis 
un moyen d'entrfe 01, 22. 23: 60. 61. 62. 63) 
ouvert a 1'air ambiant jusqu'a une sortie (13) 
dSfinie par une embouchure (1 1) de sorte que 
I'inhaJation par un utifisateur aboutisse a un 
flux d'air dans la voie d'air. te disposal com- 
prenant en outre un dispositif d'acttonnement 
(8; 64) dans lequei la tige est recue par coulis- 
sement a fubfisation de maniere que le dispo- 
sitif d'acttonnement et la rjge torment conjoin* 
tement une premiere chambre (36) dans la* 
quelle le fluide peut §tre distnbu4 pa/ actron- 
nement du premier moyen de soupape. un 
second moyen de soupape (28) remnant nor- 
maiement la premiere chambre et pouvant Stre 
actionne* pour libe*rer le fluide depuis la pre- 
miere chambre pour qu'il s'ecoule dans la voie 
d'air, le second moyen de soupape compre- 
nant un Pigment de soupape (30) positionne* 
extdrieurement a ta premiere chambre et pou- 
vant coopeVer avec un siege de soupape (29) 
du dispositif d'actionnement. et un dStecteur 
de flux (32) dispose* dans la voie d'air et adap- 
ts" a actionner le second moyen de soupape 
en rgponse a un flux d'air extant dStectf dans 
la vote d'air. le d&ecteur de flux e*tant mobile 
en response au flux d'air dans un a&sage (t7; 
66) d^fini par te togement entre une premiere 
et une seconds positions correspondant a des 
conditions ferme^e et ouverte du second moyen 
do .soupape respectivament le ddtecteur de 
flux extant reli$ directement a lament de sou- 
pape et dote* d'un moyen de solicitation (35) 
amenant le d&ecteur de flux dans la premiere 
position dans laquelle lament de soupape 
est solficite* en contact d'6tanch&te* avec le 
siege de soupape. caractSrise* en ce que le 
de*tecteur de flux comprend un piston qui est 
mobile axialement dans Passage et qui est- 
dote* d'un moyen de guidage (10) adapte* a 
guider fe emplacement du piston afin de main- 
tenir une surface lateVate du piston espacee 
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d'une paroi laterals de I'atesage de manure a 
dgfinir un passage entre efles dont la section 
transversals est sensibfemem uni forme sur 
toute la course du piston entre la premiere et 
la seconds position, le passage constituant une s 
portion nitride de la voie d'air qui forme une 
entrave sensiblement uniforme au flux d'air 
pendant toute la course du piston. 

2. Oispositif distributee seton la revendcatton I, to 
dans (equal le dispositif d'actionnement forme 

une projection (10) s'Stendant dans un conduit 
(12) constituant une portion de la voie d'air 
communiquant avec la sortie, le piston com- 
prenant une portion de guidage tubuiaire (33) ts 
qui peut couBsser axiaiement sur une surface 
de guidage (65) de la projection afin de factli- 
ter le emplacement entre la premiere et la 
seconde position. 

3. Dispositif distributee seton I'une quelconque 
des revendications prece'dentes. dans lequel le 
dispositif d'acdonnement definit une seconde 
chambre (26) communiquant avec la premiere 
chambre via un orifice dSRni par le siege de 35 

- ~soupape-et d^finissant en outre* une buse de ■ 

sortie (27) pour la liberation de fluide dans la 
voie d'air, lament de soupape Slant position- 
ne* au sein de la seconde chambre et e*tant 
monte* sur une portion a ergot (31) du piston. 30 

4. Oispositif distributeur selon la revendication 3. 
dans lequel I'ergot se projette dans la seconde 
chambre via une ouverture (25) dearie dans 

une paroi d'extnimite* (24) du dispositif d'ac- js 
tionnement, l'e*le*ment de soupape Stant soilici- 
te" en contact d'e'tanche'rte' avec la paroi d'ex- . 
tremite* pour fermer herme*tiquement I'ouvertu- 
re par emplacement du piston dans la seconde 
position. 

5. Oispositif distributeur seton la revendication 4. 
dans lequel lament de soupape comprend 
une portion de corps reitfe a I'ergot de manie- 

re a s'&endre via I'ouvertee dans la paroi <s 
d'extnimite* du dispositif d'actionnement et une 
portion de t§te en contact d'etanchgite* avec le 
siege de soupape dans la premiere position du 
piston, ta portion de tite ayant une section 
transversals supe*rieure a celle de I'ouvertee so 
et comprenant un rebord penphenque (37) 
adapte* a Stre en contact dmtanch&te* avec la 
paroi d'extnimite* dans la seconde position du 
piston. 

55 

6. Oispositif distributee selon rune quelconque 
des revendications 4 et 5. dans lequel imi£- 
ment de soupape est relit* a I'ergot par un 



moyen de connexion adapts* a solliciter fo- 
ment de soupape loin du siege de soupape 
durant le emplacement du piston de la premie- 
re position a la seconde position. 

7. Dispositif distributeur seton rune quelconque 
des revendications pnkeMentes. dans lequel la 
voie d'air s'e*tend dans la cavite* et le togemem 
omfinit au moins un orifice (62. 63) communi- 
quant entre la cavite* et le conduit en un em- 
placement en amont du piston relativement a 
la direction du flux d'air durant rinhaJation. 

8. Oispositif distributee selon la revendication 7. 
dans lequel le togemem de*finit une chambre 
supptementaire (54) faisant partie de la voie 
d'air et communiquant avec la cavite. le loge- 
ment d$fmissant au moins un orifice supple- 
mental (60. 61) communiquant entre la 
chambre supptementaire et le conduit en un 
emplacement en amont du piston relativement 
a la direction du flux d'air durant I'inhalation. 

9. Oispositif distributeur selon rune quelconque 
des revendjeations pn3c$dentes, dans lequel le 
"moyen d*entre*e comprencl"une' ouverture deT- 
nie par I'extnimite* ouverte de la cavite". 

10. Moyen distributeur comprenant un dispositif 
distributeur selon rune quelconque des reven- 
dications prece'dentes combine* a un recipient 
distributeur pressurise* comportant un premier 
moyen de soupape adapte* a distribuer une 
dose de fluide via la tige lorsque la tige est 
enfoncee. 



to 



EP0 476 991 B1 




11 



EP0 476 991 81 




12 



EP 0 476 991 81 




13 



EP 0 476 991 81 




EP 0 476 991 B1 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

G BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
' □ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



